Objectives: The families of these children experience distress both at the time of diagnosis and afterward. A top priority is to understand family empowerment, family function, and family members' quality of life (QoL) and to effectively support these families in Japan. The objective of this study was to assess the actual conditions of families living with children having DDs and to explore the factors associated with family empowerment and parents' QoL. Methods: We surveyed ninety-three parents (78 mothers, 15 fathers) from 78 families which lived with children with DDs in the capital region of Japan. We assessed two main outcomes using the Japanese versions of the following instruments: Family Empowerment Scale (FES), World Health Organization Quality of Life 26 (WHOQOL26), and other six outcomes. Correlation and multiple regression analyses were conducted. Results: No medication, cooperation with child rearing, assistance from a developmental support center, solved problems related to child rearing, and higher scores in Problem Solving contributed to higher FES scores. Higher WHOQOL26 scores were related to being a full-time housewife, higher self-esteem, no developmental support, a broad emotional support network, higher scores in Problem Solving and Role Function, and lower scores in Affective Reaction and General Function. Conclusions: We revealed that family empowerment and QoL of parents rearing children with DDs in Japan were affected by various subscales of family function and other family attributes. Effective interventions for improving family empowerment and QoL should be researched in the future.
Introduction
The Act on Support for Persons with Developmental Disabilities (DDs), which was enacted in Japan in April 2005, defines DDs, including autism and Asperger syndrome (AS), as conditions that usually develop at an early age [1] . Hiraiwa quantitatively defined DD as "a disorder that typically causes behavior, communication, and social adjustment problems during the development process" [2] .
The Japan League on Developmental Disabilities reported a steady increase in the number of children with DDs in the country [3] . Despite their high prevalence, DDs remain insufficiently understood in Japan. Furthermore, the social support for children with DDs and their families remains inadequate because of the "traditional prejudice among Japanese people against children/persons with DDs" and the delayed support from the government [4] .
The parents and families of children with DDs experience distress during and after the diagnosis. Specifically, those parents who are caring for children with DDs face great distress [5] . Children with DDs cause or involve themselves in problems in the community or at school [6] . The parents of these children are primarily responsible for these problems; accordingly, these parents experience higher child-rearing stress than other parents [7, 8] and face great pressure in child rearing [9, 10] . Although most of these parents adjust to raising children with DDs, those who fail to adapt have a high risk of abusing their children [10] . Previous studies show that raising a child with DDs can increase stress in the family.
Children with DDs and their mothers have received lower quality of life (QoL) scores than their normal control group peers [11] . Inada reported that both the psychological and social QoL of adults with pervasive DDs were significantly lower than that of the general population [12] . Markowitz et al. also revealed that the QoL of caregivers of children with autism spectrum disorder was already impaired before the diagnosis [13] . The multiple regression analysis results emphasized the importance of "the presence of the mother to provide support" in increasing the psychological and social QoL of adults with pervasive DDs. Previous studies identified eight factors that were associated with the impaired QoL of mothers rearing children with DDs and attending a developmental support center [14] . These factors included "feeling confused when thinking about the infant," "showing higher concern about child rearing at present than before diagnosis," and "disagreeing with the child rearing philosophy of the family" [14] . Dardas et al. developed a QoL questionnaire specifically for the parents of children with autism [15] . In sum, the QoL of parents raising children with DDs has received worldwide attention.
Miyauchi reviewed the literature on the families of children with DDs and reported that most of these studies focused on QoL, family function, and other outcomes [16] . However, most of these studies reported only the actual condition of their QoL instead of proposing effective interventions or examining family empowerment and the factors associated with QoL/family empowerment.
When raising children with DDs, families must be empowered in several ways, such as promoting collaboration within the family, among several families, and between families and specialists or local governments [17] . Empowerment refers to the attitude or action through which individuals achieve their goals by interacting with others [18, 19] . "Family empowerment" has been identified as an important indicator for both children with DDs and their families in other countries [20e22] .
Understanding the family empowerment and QoL of parents rearing children with DDs has been prioritized in Japan along with the exploration of factors associated with these outcomes. Therefore, this study aims to evaluate qualitatively the current status of the abovementioned outcomes using validated scales and identify the contributions to each outcome from the standpoint of medical and welfare professionals. However, as the research title implies, the findings of this study do not reflect the status of Japan as a whole because the participants were recruited through convenient sampling.
Methods

Participants
The participants included parents raising children with DDs within 10 years from their diagnosis. After informing them of the purpose of the study, 78 families were recruited from a developmental disability/psychosomatic disorder diagnosis and treatment department at a university hospital, a welfare medical center for children, a rehabilitation center, and a general hospital.
We included those parents who were raising children with DDs under 18 years and were living in the two prefectures of the Kanto region, a capital region in Japan. We excluded those parents who were physically and psychologically unable to answer the questionnaire within 30 min as assessed by the treating physicians. All participants were recruited through convenient sampling.
Procedures
The treating physicians recruited eligible subjects following the aforementioned inclusion and exclusion criteria. Those subjects who consented to participate in the survey were provided with detailed information about the study and were asked to complete the questionnaire. The subjects answered the questionnaire at home and were asked to mail their responses from the nearest post office to the affiliated institution of the researchers.
Measures
The questionnaire comprised two parts. Part 1 focused on the attributes of children and their parents (Table 1) , while part 2 focused on the perceptions on family empowerment, QoL of parents, and six other related outcomes (Table 2) . We used two scales to assess family empowerment and QoL.
Family empowerment was assessed using the Japanese version of the Family Empowerment Scale (FES), which was developed to measure family empowerment [17] . The FES has been used in about 30 studies all over the world to measure the empowerment of families taking care of children with emotional, behavioral, and DDs [23] . The Japanese version of the FES (J-FES), which comprised 34 items rated on a five-point Likert scale, was tested for its reliability and validity [24] . Three subscales were adopted, including Family, Service System, and Social Politics. The primary caregiver was asked to complete the J-FES. A higher score indicates a higher family empowerment.
The QoL of parents was assessed using the World Health Organization QoL 26 (WHOQOL26) scale. WHO defines QoL as "an individuals' perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns." The WHOQOL Group developed the WHOQOL100 from which the shortened form, WHOQOL26, was derived [25] . A Japanese version of the WHO-QOL26 was also developed [26] . This scale assesses the QoL of an individual using 2 items as well as their physical health (daily activities and sleep), psychological state (body image and negative emotion), social relationships (personal relationships and social activities), and environment (living environment, safety, and security) using 24 items.
The six other related outcomes were assessed using six different scales. Specifically, family function was evaluated using the Japanese version of the Family Assessment Device (FAD) [27] , caregiver burden was evaluated using the short Japanese version of the Zarit Caregiver Burden Interview_8 (J-ZBI_8) [28] , childcare burden was evaluated using the Parenting Strain Index [29] , emotional support from people around parents was evaluated using the Emotional Support Network scale [30] , and the other outcomes were evaluated using the Self-Esteem [31] and Self-Efficacy scales [32] . We obtained the approval of the original developers to use these scales. Table 2 lists the viewpoints of each scale.
The primary caregivers answered all scales, and the spouses were asked to complete the WHOQOL26 and the scales for the other outcomes.
Data analysis
Only those questionnaires that were more than 90% complete were included in the analysis. The distributions, means, and standard deviations of each variable were calculated in part 1, while family empowerment, QoL, and other outcomes were calculated in part 2.
Before performing a multivariate analysis on the factors associated with family empowerment and QoL of parents, a univariate analysis was performed on the scores of the FES, WHOQOL26, and each of the associated factors. Spearman's rank correlation coefficients were used for the continuous variables. If no multicollinearity was found among the related factors, then a multiple regression analysis was performed using the scores of FES and WHOQOL26 as dependent outcome variables and the possible associated factors as explanatory variables.
The statistical analysis package SPSS 21.0 for Mac (SPSS Japan Inc.) was used for the analysis. The significance level was set at 5%.
Ethical considerations
Verbal and written consent were obtained from all participants. The ethical considerations included the following: 1) the participation of the subjects in the survey was completely voluntary; 2) the subjects were assured that their refusal to participate would not result in any disadvantages or changes to the medical care or treatment of their children; 3) the subjects were informed that their consent to participate could be withdrawn at any time during the study; and 4) the subjects were assured that their privacy would be strictly protected after the publication of the study results. The study was conducted with the approval of the medical ethics review board of the University of Tsukuba (No. 859).
Results
Attributes of children with DDs, their parents, and their entire families
A total of 93 parents (78 mothers and 15 fathers) living in the two prefectures of the Kanto region answered the questionnaires. Table 1 shows the attributes of the children with DDs, their parents, and their entire families.
The children with DDs had a mean age of 7.45 years, and 46 of them were diagnosed with autism spectrum disorders. One quarter of these children kept a rehabilitation notebook, which allows an intellectually disabled person to obtain services easily in Japan. All 78 parents answered the questionnaire about their attributes and those of their children. Both the mothers and fathers were facing some problems related to child rearing, and only half of the participating fathers received counseling about child rearing. In contrast to the mothers, none of the fathers thought that the cooperation system was poor.
With regard to the families, 59 and 18 of them were living in the Ibaraki and Chiba prefectures, respectively. Each family had an average of four members. Table 2 shows the current status of family empowerment, QoL of parents, and other outcomes. No significant differences were observed between the mothers and fathers in terms of their QoL and other outcomes.
Current status of family empowerment, QoL of parents, and other outcomes
Factors associated with family empowerment and QoL of parents
Significant positive correlations were observed between the mean J-FES and WHOQOL26 scores (r ¼ 0.496, P < 0.01). No multicollinearity was observed in the multiple regression analysis results.
Factors associated with family empowerment
A multiple regression analysis was performed using the J-FES scores as outcome variables. Table 3 lists 27 factors that are used as explanatory variables, including demographic characteristics and other possible relevant factors. Not taking medication (standard partial regression coefficient [sb] ¼ 0.392, P < 0.01), assistance in child rearing (sb ¼ À0.212, P < 0.05), assistance from a developmental support center (sb ¼ À0.295, P < 0.01), solving problems related to child rearing (sb ¼ À0.215, P < 0.05), and successful problem solving function (sb ¼ À0.473, P < 0.01) contributed to the high J-FES scores (F ¼ 15.974, P < 0.01) as shown in Table 3 .
Factors associated with QoL
A multiple regression analysis was performed using the WHO-QOL26 scores as outcome variables. Table 4 lists the 27 factors that are used as explanatory variables, including demographic characteristics and other possible relevant factors. The high WHOQOL scores (F ¼ 48.525, P < 0.01) were attributed to being a full-time housewife (sb ¼ À0.249, P < 0.01), having high self-esteem (sb ¼ 0.521, P < 0.01), receiving no assistance from a developmental support center (sb ¼ 0.224, P < 0.01), having a broad emotional support network (sb ¼ 0.622, P < 0.01), having successful problem solving and role functions (sb ¼ À0.426 and sb ¼ À0.346, P < 0.01), and having unsuccessful affective reaction and general function (sb ¼ 0.224, P < 0.01 and sb ¼ 0.596, P < 0.05).
Discussion
Attributes of children with DDs, their parents, and their entire families
This study focused on family empowerment as one of the important factors of the entire family.
A previous study reported that the behavioral problems of children with DDs affected the mental health of their mothers, who are at high risk of having impaired mental wellbeing [33] . The mothers were more likely to perceive child rearing problems than the fathers, which could be attributed to the longer time that mothers spend with their children with DDs. With regard to child rearing problems, a previous study reported that parents often compared their children with DDs with their healthy siblings, and that husbands or relatives did not understand the distress of mothers about rearing children with DDs [34] . Asano reported that mothers and fathers held different perceptions toward DDs [35] , thereby affecting their perceptions toward child rearing problems. Around 56% of the families in Japan include parents who are both working, and this proportion continues to increase every year [36] . Raising children with DDs would discourage mothers from working because only 15% of the families in this study had mothers who were working full time. 
Current status of family empowerment, QoL of parents, and other outcomes
The families of children with DDs in Japan (92.5 points, P ¼ 0.12), the U.S. (119.43 points, P < 0.01), and Australia (108.45 points, p < 0.01) had lower mean J-FES scores than the families of children with severe motor and intellectual disabilities (113.6 points, p < 0.01), families of children with inherited metabolic diseases in Japan (101.53 points, P < 0.01), and families receiving telemental health treatment for the attention-deficit hyperactivity disorder of their children (115.25 points, P < 0.01) [4,37e40] . The families in this study had low family empowerment and were struggling in rearing their children with DDs. Our mean score for the Service System of FES was lower than those in previous studies [39] , which indicated that the families in this study did not have enough information about the services related to rearing children with DDs.
The mean WHOQOL26 score was lower than the national average scores of the Japanese people (3.23 points, P ¼ 0.81), the parents of children with severe motor and intellectual disabilities (3.28 points, P ¼ 0.26), and the parents of children with food allergy (3.42 points, P < 0.01) [4, 26, 41] , but was higher than the score of mothers of children with inherited metabolic disease (3.11 points, P ¼ 0.73) [38] . The QoL of parents of children with DDs was generally lower than that of parents rearing children with other diseases or conditions at home. This finding could be partly attributed to the low family empowerment of these parents as reflected in the multiple regression analysis results.
The mean J-ZBI_8 score was higher than the scores of parents of children with DDs aged above 18 years (12.8 points) and those of primary caregivers of adult dementia patients in hospitals (11 points) and homes (12.9 points) [42e44]. Honda et al. associated secondary disability and high degree of livelihood support with the caregiver burden of parents raising children with DDs [45] . A previous study using J-ZBI_8 ranging from 10 points to 20 points revealed a moderate degree of caregiver burden [28] . Therefore, those parents rearing children with DDs had a higher caregiver burden than adult caregivers caring for dementia patients in hospitals. This difference could be attributed to the living situation of these individuals. Specifically, patients with dementia are hospitalized and attended to by medical professionals. Therefore, the roles of their family members clearly differed from those of parents of children with DDs, who had to stay at their homes. The latter also had to manage the issues related to their children all by themselves.
The mean Parenting Strain Index of the parents of children with DDs was higher than that of caregivers rearing disabled children who were attending a nursery school for disabled children (11 points) [29] and that of mothers who joined child developmental support projects (12.3 points) [42] , but was lower than that of caregivers of children with physical (19 points) or intellectual disabilities (21.3 points) [46] . However, those mothers who were rearing infants had a similar mean Parenting Strain Index (18 points) [47] . The Parenting Strain Index is structured into two subconcepts, namely, developing negative feelings for children and restricting the social activities of mothers through child rearing sb: the values are standardized partial regression coefficients.*: P < 0.05**: P < 0.01. #: reference category. [29] . Children with DDs are facing communication difficulties, thereby triggering the negative feelings of their parents. However, these children usually have a higher degree of autonomy than infants. Therefore, the social activities of patients of children with DDs would not be as restricted as those of parents rearing infants, but the parenting strain of the former would be approximately similar to that of the latter. Overall, rearing children with DDs requires much time and effort as reflected in the measured parenting strain.
The parents of children with DDs received a lower mean score in the Emotional Support Network scale than the parents of type 2 diabetic patients (7.1 points) [48] . The Emotional Support Network scale assesses the cognitions of emotional support from people surrounding these parents by asking several questions, such as "Is there a person with whom you can share your true feelings and secrets?" Investigating the presence and amount of emotional support may yield interesting results. The parents of children with DDs also received a lower mean score in the Self-Esteem scale than the nursing students at a university in Japan (33 points) [49] , but received a higher mean score than thirtysomething mothers who were rearing a child (21.4 points) [50] . These parents also received a lower mean score in the Self-Efficacy scale than the community residents aged between 13 years and 93 years (76.45 points) [32] and the female students at a nursing university (72.4 points) [51] .
Only few studies measured self-esteem and self-efficacy using these scales, thereby preventing us from differentiating our study from the other related literature. However, the self-esteem of parents in this study was lower than that of the samples in other studies.
A higher FAD score indicates a lower family function. No significant differences were observed between the mothers and fathers in terms of their FAD scores. No other study examined the FAD scores of mothers and fathers and the differences in the FAD scores of parents of children with and without DDs. No significant differences were observed in the mean family function scores of mothers and fathers. A previous study reported that the positive relationships between mothers and children with DDs and between fathers and children with DDs were the same [52] . However, Katayama and Naito revealed that the mothers of children with and without DDs had the same ability to deal with family bonds and cope with family crises [53] , but the same case was not observed among fathers. Therefore, the family function of mothers and fathers depends on their roles within their families. In this case, the family functions of both parents must be assessed. Nishimura reported that the family function in the families of children with DDs affected the lives of siblings and the relationships between parents [54] . Therefore, studies on family outcomes must assess the family functions of both mothers and fathers. 
Factors associated with family empowerment and QoL of parents
This study identified five factors associated with family empowerment and eight factors associated with the QoL of parents rearing children with DDs. Receiving assistance for child rearing has an important role in family empowerment. A previous study reported that a higher social support corresponded to a higher family empowerment [39] . Parents rearing children with DDs should seek assistance and social support from individuals outside of their family units. With regard to the finding that the solutions to problems were related to child rearing, we found that the problem solving function had a circular relationship with family empowerment. Given that those families with high family empowerment are highly able of solving their child rearing problems, these families may already have solved their problems.
Role function is another factor associated with QoL. A higher role function indicates that each family member has clear goals and is working well within their families. Therefore, the QoL of parents is affected by their family members. Interestingly, a lower affective intervention function corresponded to a higher QoL of parents. A previous study showed that communicating and interacting with children with DDs required a high amount of energy [16] and could lead to mental stress for the parents. Therefore, as an effective intervention function, parents must distance themselves from their children with DDs. The relationship between general function and the QoL of patients could not be easily explained. General function is created by gathering items from the other subscales because these items lowered the independence of each subscale during the development of the main scale [27] . However, we assigned each item of general function to other subscales because of its definition. Eight of the 12 general function items matched the affective reaction and affective intervention categories. The regression analysis results (Table 4) showed similar directions of association from affective reaction, affective intervention, and general function to QoL, although the association between QoL and affective reaction was not significant. Therefore, the affective intervention and general function of the parents of children with DDs must be maintained at low levels.
Despite the significant correlation between family empowerment and QoL, attending a developmental support center was related to high family empowerment and low QoL. This result represents a limitation of this study, and highly specific future studies must clarify this contradiction.
Limitations and future directions
In this study, we hypothesized that family function may influence the QoL of parents living with children with DDs, and that both parents and siblings may feel stressed under this situation. Kao et al. found that Latino siblings were concerned that having brothers or sisters with DDs would restrict their social activities [55] . Karst and Van Hecke reported that raising a child with DDs would result in high levels of stress for the entire family [9] . We could not assess the stress and QoL of all family members because we only recruited parents for this study. We related our findings to those of previous studies on family empowerment, QoL, and other health outcomes. However, for some health outcomes such as emotional support network, self-esteem, and self-efficacy, we could not compare our results with those of previous studies because the scales for these three outcomes were not used properly in the literature, thereby limiting our comparisons. We also considered our convenient sampling technique as another limitation because adopting such technique would generate results that could only reflect the status of a certain area or population in Japan.
In our future research, we aim to focus on the relationships among the QoLs of each family member living with children with DDs while considering the situation of the domestic cooperation system and the utilization of social support services for the family. We also aim to design support programs and systems that effectively maintain and improve the QoL of these family members as well as to establish the role of outpatient nurses, health nurses, and multidisciplinary local care teams in such systems.
Conclusion
This study emphasized the roles of family empowerment and QoL of parents rearing children with DDs in Japan. The participating parents generally had low scores for family empowerment and QoL, high caregiver burden, and low emotional support network, selfesteem, and self-efficacy. The multiple regression analysis results emphasize the importance of supplying appropriate medication for children with DDs, assisting in family functions, and solving problems related to child rearing in improving family empowerment and QoL.
